.2. Sep. 1997 lOibSoj^^JHILLIPS ORMONDE 61 3 9614 1867 



25 



No. 405i P, 45/68,„ 



CLAIMS: 



15 



20 



1- A putative protaciive antigen against a Mvcoolasma . prepared by a msthod 
^including 

providing 

a sample of a Mvcoolasma : 

an antibody probe including at leasl one antibody against a 
)lasma produced by a method including; 

providing a biological sample tsken a short time after an 
irnrnune animal iias been challenged v/ith a Mycoplasma or 
lyivc^Dlasma extract taken from the infection site or an area of a 
lesion or an area close to the infection site or lesion; 

isolating cells from the biological sample: 
culturing cell^ in vitro irra^rtable culture medium; and 
harvesting antii^od>6s procj[uced from said cells: 



probing the Mvcoolas 
one antigen; and 

isoiatino "he antiaen 



2. A putative protective 
is Mvcopiasma hvooneumoniVe^ 



. samp<e wtlh the antibody probe to detect at <east 



tigen accor^nc to claim 1 wherein the Mycoplasma 



3. A putative protective antigen against M^ooiesma hvopneumoniae . or 
25 related infections, selected from the group of ahiigens having approximate 
molecular weights of 110-114. 90-94. 72-75. 50-54. 52V54 and 45-43 kilodaltons 
(kD). as herein described, mutants, derivatives and franmei^ts thereof. 



A putaL[ve protective antigen according to claim 3 v/ni^rh is a surface 
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5. A putative protsctive antigen according to clsim 3 or ^ which is s surface 
^po-protein or membrane protein. 

5. \ A putative protective antigen according to any one of claims 3o having 
5 approArnate molecular v/eight of 110-114. 90-94, 74, 52. 52 and 48 kD, 



S=3 s 



10 



15 



20 



7. A putative protective antigen according to claim 3 wherein the aniigen in 
the 72-75 kD region contains thg following N-tsrminal amino acid sequence: 

ABXLQKNSLLcEVWYLAL 

8. A putative protective antigen according to claim 7 furLher including one or 
more of the following N-tsrminal amino acid sequences: 

AKNFDFAFNSiQGYKKIAHEt 
NLKPEQlLQliG 
LLKAEXNKXIEaNTXLDN 

9. A putative protectivs/antigen according to claim 3 wherein the antigen in 
the 50-5-4 kD region contains the follow)^g N-tarminai amino acid sequence: 

mklakllkgfx(n/l)(^via;^ik 

AD?(F/l)(R\E)Y(V/A/pQG(QyA)X(IVl/N)VG 



25 



30 



10. A puiative protective antigen according ito claim 3 wherein the antigen in 
the 52-54 kD region contains the ToHowing N-lermi\al amino acid sequence: 

AGXVyAKETTKEEKS 

11. A puictive protective antigen according to claim lO\fuaner including one or 
mors or' the following N-;erminal amino sequences: 

.AWVTADGTVN 

AlVTADGTVNDNKPNQVWiRKY 

12 A putative protective antigen accordir:g so claim 3 wherein the ar.;igen in 
the -5—3 kD recisn coni=:ns The :o'5owing N-1erm:n2! smir.o acid se:;uanc2' 
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AGXGQTESGSTSDSKPQAETLKHKV 

A putative protective antigen according to claim 12 further including one or 
Tui^e of the following internal smino acid sequences; 

TIYKPDKVLGKVAVEVLRVLIAKKNKASR 
AEQAITKLKLEGFDTQ 
KNSQNKIIDLSPEG 



10 



15 



20 



35 



40 



45 



14. An isolated nucleic acid fragment encoding a putative protective antigen 
against MvcDDlag1^na hvooneumoniae .or^lated infections, said nuc/eic acid 



fragment including (fae following ssquenc 
and fragments thereof 



nutants. derivatives, recombinants 



10 

12S4557390 



20 

1234557390 



12S4557E 



40 

12345S7890 



50 

1234557890 



30 



ATGAAAAAAA 
AAAATTACAT 
AAAAAGTAGA 
AAAAATTA^ 
AAATCTTTGT 
AAATATTATT 
TATAACAATT 
TTAGTCTAAA 

2 5 tagtactaaa 
tttaaaaaaa 
acttgatttg 

- TGTAT7CATC 

gttgcagcag 

ACCACAAGCC 
TAGCAC7AAC 
ATTATTTCTT 
AAACCAGGAT 
CAGCGCCAAA 
ACTGCTGTTA 
TCGACTA.ATT 
ATGAAAAAGT 
GGAA.AAG 
AAAATCACAT 

cccaagatga 
C I I aaagaat 
I gaaggcgaa 

GTCAA-AGAAT 
AAT AAAATC A 
TCT7GCCCCA 
TTGAAGGGTT 

gataaagcca - 



TGCCACTATa 

TTTcmCATT 

ACAAAAGTTA 

AGTTTTATCT 

CAGTA I I I AT 

TGAATTTGCA 



xaCsaggaaa 

tTGCGOpAGAA 

ATFTTiTTTA 
CAAGTCGGTA 



TTTAAAAATT 

ttataaaatt 

AAATACAAA7 

attgattttt 

AAAGGGAACA 
AGCTATTTAT 

gttgtggaca 
gagacgctaa 
cgatccggat 
atgttgatga 

GCACAAAA7A 
AG G ATTTaTT 
ATACAATTGC 
ACTGGATCTG 

tggtgaatta 

atggtg cttt 
ATGCCCCAAG 

taataattcc 
Taatgaaaaa 
.aatgctgttt 

CCAATCTTTT 
AAGCTG7TGG 
aaTGaTGGaa 
I G atacccaa 

AAACTTTTAT ' 



TTTTCCATA>V 
ACTCTTTAAT 

atcttgaatt 

ATTT7TTCCT 

atagtataat 

nAATGAAAAA 

gcaacttcgc 

GACAGAATCA 
AACATAAAGT 

aatcctcgat 

AACAGAGGCA 
ACTGACTCAC 
ATTGCCCCTG 

tgataaagga 
ataaatatga 
caaggtcttt 
tgattcaatt 

AoACAA I 1 i C 

CAATaTTTTT 

"iTCGCAAAAT 

ATGTCCCaGG 

CTAACAATTA 

ttcaaaacca 

TGGCCGAACA 

-A.-fi-ATCTTTG 

CAAAGACGGC 



GAGCAGTATA 
I I I I I aagaa 
CATTAGCGCA 
ATCGAAATCC 
TT77TTCATT 
TCTAAAATTT 

ttatagtatt 
atttgaat 
avtctaagaa 

TiteTiTGTAT 
AA iSCTTAGA 
TTGCATCAAT 
GGTTOAACTT 

aagtaatgat 
Gaattagtgc 
gcaactti 

TCAGCAAG 
AAAATGGAAi 
ATTCCGATTG 

ttggtatgtt 
cacttgctgc 
gatcaaatga 
tttttataca 
ataatggtgc 

AAAATAA i I G 

atg aaatt at 

ACAAAGATCC 

gcttctattt 

AGCAA I CACC 
TAACTCGTCA 
GAT 



TAAAATAATT 50 
TTAGTAC ATT 1 00 
ATCCTTAAGA 150 
AACCAGGCAT 200 
ATTTCTACTA 250 
TACaI Mill 300 
TTTTTATTTT 350 
TTTTATAATT ^00 
AAATTCATTT jS50 
AATTGAATTA 500 
AAAAAATTCT 550 
TATTGCATTT 500 
CTGATTCTAA 550 
TCTATTCGAA 700 
CCAAAAAGAT 750 
CAATTACAAA 300 
AATTTAAGCC 350 
TGGAGTTGGA 900 
TGCCTATGA 350 
:TTTTGATA IDDO 
G^GTCTATTA TD50 
ATgVaTaTCT 1100 
ATCGtGGGTT 1 150 
AATG'^AGTA "i 200 
ATTTATOTCC 1250 
GGAACTQCCG 13Q0 
AGCAGGT^GT 1350 
TCAAAGGAi^ 1-cOO 
AAATTAAAACA 1-S5D 
AGATTaTAaT \ 1500 
A TGACAATTTA \e50 
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fAAACCTGAT AAAG7TTTAG 

VTTGCAAA GAAAAATAAA 

\GCAAAAC TACCAAATAT 

AG^ACAAGGT AAAAATA7TA 

caAaagctaa TGTTGATAAT 



GAAAAGTTGC 

GCATCTAGAT 

TTCATTTAA-A 

ATACAATTTT 

CCTGATGCCT 



TGTTGAAGTT CTTCGGGTTT 1500 

CAGAAGTCGA AAACGAACTA 1350 

TATG ATAATC AAACATATAA 1 700 

AGTAAGTCCA GTAATTGTTA 1750 

AA -w52 



15. \An isolated nucleic acid fragment according to claim 14 encoding a 
putativeNDrotective antigen wherein the antigen is in the 45^8 kD region including 
the following nucleic acid sequence, mutants, dsriv/atives. recombinants and 
fragments tnereof: 



10 

12345S7890 



20 

12^557390 



30 

1234557390 



12: 



40 

^557390 



50 

1234557390 



m 



15 



20 



25 



30 



35 



^0 Ti 



^5 



DC- 



ATGAAAAAAA 

aaaattacat 
aaaaagtaga 
aaaaattaaa 

AAATCTTTGT 

AAATATTATT 

TATAACAATT 

TTAGTCTAAA 

TAGTACTAAA 

TTTAAAAAAA 

ACTTGATTTG 

TGTATTCATC 

GTTGCAGCAG 

ACCACAAGCC 

TAGCACTAAC 

attatttctt 

aaaccaggat 

cagcgccaaa 

actgctgtta 

tcgactaatt 

ATGAAAAAGT 

GGAAAAGAAG 

AAAATCACAT 

CCCAAGATGA 

CTTAAAGAA7 

GAAGGCGAA 
GTCAAAGAAT 
AATAAAATCA 
TCTTGCCCCA 
TTGAAGGGTT 
GATAAAGCCA 

taaacctgat 
taattgcaaa 
aaagcaaaac 
agtac-\aggt 

CAAAAGCTAA 



TGCCACTATa 

TTrcTir:ATT 

acaaaagtta 

agtt7TaSx:t 

cagtatttXt 

tgaatttgcI 

tttaaaaatt 

ttataaaatt 

aaatacaaaT 

attgattttt 

aaagggaaca 

agctatttat 

gttgtggaca 

GaGACGCTAA 
CGATCCGGAT 

atgttgatga 

GCACAAAA 1 A 
AGGATTTA~ 
ATACAATTGC 

actg6atctg 
tggtgaatta 

ATGGTGCTTT 

atgccccaag 

taataattcc 

taatgaaaaa 

AATGCTGTm 

ccaatctttt 
aagctgttgg- 

AATG ATG G AA 
TGATACCCAA 
AA.A C I I I J AT 

aaagttttag 
Gaaaaataaa 
taocaaata t 

AjAAAA'TA i I A 

7GTTGA' aat 



CCAGAGGAAA GAGCAGTATA 
TGCGCCAGAA 



TTAATGTAAA 
ATTTTnTTA 
CAAGTCGGTA 
TTTTCCATAA 
ACTCTTTAAT 
STCTTGAA" 



TTTT 

AT)^-p^T; 

AAAS 
GCf 
Gi^AC 

cat; 

JCCTCi 
ACAGAC 
VCTG ACyCi^ 
ATTGCCCCTC 
GATAAAGGA 
A^^i^^A^ATGA 
CAAGGTCTTT 
TGATTCAATT 
AGACAATTTC 
CAATATTTTT 
TTCGCAAAAT 
ATGTCCCAGG 
CTAACAATTA 
TTCAAAACCA 
TGGCCGAACA 
AAAATCTTTG ' 
CAAAGACGGC 
GAAAAGTTGC 
GCATCTAGAT 
TTCATTTAAA 
ATACAATTTT 
CCTGATGCCT 



tttttaaGaa 
cattagcgca 
atcgaaatcc 
ttttttcatt 
tctaaaattt 
ttatagtatt 
^ttatttgaat 
<ttctaagaa 
ttgtttgtat 

A.ATGCTTAGA 
I I GCA I CAA I 

ttcaactt 
aagtaatgat 
gaattagtgc 
gcaacttcaa 
tcagcaagct 

AAAA t GGAAG 

^attccgattg 
■ggtatgtt 
c^cttgctgc 
ga^ca aatga 

I I |\ iATACA 
ATA/^GGTGC 
AAAAlV^TTG 

atgaaattat 
acaaagVtcc 

GCTTCTaVi 
AGCAA I C/^C 
TAACTCGTDk 
GA I C A/Ar-.A \ A 
TGTTGAAGTT 
CaGaaG * uGA 

tatgataatc 

AGTA^.G I cca 



taaaataatt 
ttagtacatt 

ATCCTTAAGA 
AACCAGGCAT 
ATTTCTACTA 

TACA I i 1 1 r r 

(ill lATTTT 



TTTTATAATT 

AAATTCATTT 

AATTGAATTA 

AAAAAATTCT 

TATTGCATTT 

CTGATTCTAA 

TCTaTTCGAA 

CCAAAAAGAT 

CAATTACAAA 

AATTTAAGCC 

tggagttgga 

ttgcctatga 

tcttttgata 

gggtctatta 

atgaatatct 

atcgcgggtt 

aatgaaagta 

atttatctcc 

ggaactgccg 

agcaggtggt 

tcaaaggatt 

aaattaaaac 

agattataat 

TGACA-ATTpfA 

ttcgggttt 
cgaacta 
atat^^ 

GTA^i^GTTA 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
500 
550 
700 
750 
. 300 
=d0 

soo 

550 
IDpO 
-1050 
1100 
1150 
1200 
1250 
1300 
13S0 
^^00 
1^50 
1500 
1550 
1500 
155Q 
1700 
1750 
1752 
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A method for producing an antibody against a Mycoplasma including 
providing a biological sample taken a short time after an immune animal 
has\been challenged with a Mycoplasma or Mycoplasma extract taken from the 
infeciipn site or an area of a lesion or an area close to the infection site or lesion; 
Isolating ceils from the biological sample; 
cuityring cells in vitro in a suitable culture medium ; and 
harvesting antibodies produced from said cells. 

17, A method\ccoraing to claim 15 wherein the biological sample is taken at a 
10 predetermined times. after the animal has been challenged with a Mycoplasma , 
preferably 2 to 7 daysVfter challenge. 



15 



20 



^0 



13. A method according\to claim 15 wherein the culturing of cells in vitro 
further includes addition of helper factors to the culture, said helper factors 
selected from the group including cytokines used alone or in combination, 
including Interleukin 1, 2. 3. 4, 5, 3.\and 8, colony stimulating factors, intenerons 
and anyother factors that may be shd^n tjshave enhancing effect on specific 
B cell secretion. 




(9. A method according to any ohe ofxIaiJVis 1^=^:urtner including a cell 
activation step including activating tiie cslly isolated to proliferate and secrete 
and/or release antibodies 

said cell activation step including adding aXcell activating agent to the 
culture medium, said cell activating agent selectedVrom the group including 
mitogens as herein described and helper factors produced by teukocytes. or their 
synthetic equivalents or combinations thereof. 



30 



20. A method according to any one of claims "i5-19 whereirv the antibody is ir 
the form of the supernatant han/ested from the culture medium. 

21. An amibody againsc a Mvcootesma prepared according to tn? method of 
arv one cr claims 15-20 



12 Sep 1997 10:58 PHILLIPS ORMONDE 61 3 96141867 



No. 4054 P. 50/68 

PCT/AU96^00149 



31 



22. A method of identifying a putative protective antigen associsted with a 
Mvcaplasma . preferably Mvcoolasma hvopneumoniae . said method including 

^providing 

a sample of a Mvcoplasma : and 

an antibody probe including at least one antibody againsi a 
Mvcoplasma N 

probing ^sis Mvcoolasma sample with -the antibody orobe to detect at least 
one antigen; and 
10 isolating the a'tatigen detected. 

23. A method of punWing a putative protective antigen associated with a 
Mycoplasma , preferably Mvfcoplasma hvooneumoniae . said method including 
providing 

15 a crude antigen mi^ure; ar 

an antibody agains^ ^ Mvcpplasma immobilized on a suitable 

support; 

subjecting the crude antiger/ mi^Hy^'tD^ninity chromatography utilising the 
immobilized antibody: and 
20 isolating the purifted antigen ^o^orm^ 



24, A method for preparing a syntheticX antigenic polypeptide against 
Mycoplasma , preferably Mycoplasma hvopneumoniae . which method includes 
providing 

25 a cDNA library or genomic library de^i^ved from a sample or 

Mvcopiasma : and 

an antibody probe including an antibody p^oared according lo 

claim 1S: . 

generating synthetic polypeptides from the cDNA library o\qenomic librsr'/; 
30 probing the synthetic polypeptides with the an-ibody probe; aXjd 

isolaiing ihe synthetic antigenic polypeptide detected thereby. 
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25. A method according to claim 24 wherein the antibody probe includes an 
aniiMdy raised against an antigen against Mvcoolgsma hvooneumoniaa or 
relatedi infections, selected froTi the group of antigens having approximate 
molecuter weights of 110-114. 90-94. 72-75. 50-54, 52-54 and 45-48 kilodaltons 
(kD), as herein described, mutants, derivatives and fragments thereof. 



10 



15 



26. A syntnetic pulaiive proteciive antigen in the 72-75 kD region produced by 
a method according io clsim 24 or 25 having an N-tarminai amino acid sequence: 

AGsXLQKNSLLEEWA'LAL 

27. A synthetic putalii/e protective antigen according to claim 25 further 
including internal amino aoid sequences; 

AKNFDrAPSiQGYKKIAHEL 
NLKPEQILQLa 
LLKAEXN KXI EEI NjXL^N 



20 



28. A synthetic putative protectivs af\tig^?vaa;iKe 60-54 kD region produced by 
a method according to claim 24 o/25 hav)fag an N-terminal amino acid sequence: 

MKLAKLL.<GFX(i>J/L)(f 

ADP(F/l)(R/E)Y{VM4Pt)G(Q/A)X{M/N)VG 



25 
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29. A synthetic putative protective antigen in the\32-54 kO region produced by 
a method according to claim 24 or 25 having an n-lerm|nal amino acid sequence: 
AGXWAKE7TKEEKS 



30. A synthetic putative protective antigen according 
including internal amino acid sequences: 
AV\A/TADGTVN 

AiVTADGTV/NDNKPN'QVWRKY. 



claim 29 further 



31. 



A syr.theiic puiative protective antigen in the 45-43 kD regbn produced by 
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AGXGQTcSGSTSDSKPQAETLKHKV 



A synthetic putativs protective antigen according to claim 31 further 
eluding internal amino acid sequences: 

TIYKPDKVLGKVAVcVLRVLIAKKNKASR 
AcQAlTKLKLEGFDTQ 
KNSQNKIIDLSPEG 

33. A vaccine or veterinary compositton including a prophylactically effective 
10 amount of at least one putative protective antigen against a Mycoplasma 
according to any onfe of claims 1-13. 



15 



34. A vaccine or veterinary composition according to claim 33 including a 
plurality of putative protective antigens selected from antigens having 
approximate molecular weigti^ of 110-114. 90-94, 72-75. 50-54. 52-54 and 4.5^8 
kilodations. 



i — 

Pi i 



5.n 
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35. A vaccine or veterinary comp^bsition 
Mvcoolasma according to claim 21. 



iing an antibody against a 



A diagnostic ki- including s 



diajgnastic antigen or fragment thereof 



according to any one of claims 1 -1 3 and 26-32. 

37. A method for preventing or treating a MvcODlasma infection, wvhich method 
25 including administering to an animal a prophylaciically oc therapeutically effective 
amount of at least one putative protective antigen according to any one of claims 
1-13. 



33- An isolated DNA fragment encoding a putative protective\antigen against 
30 Mycoplasma or related infections, said DNA fragment having ^ nucleic acid 
sequence according to. Figure 5 or an homologous sequence, andvfunctionany 



aciive TTHCTrents; mutani. variant or recombtnsnt -.^.eraof. 
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39N. A done including a DNA fragment according lo clainn 38, 



40. A done 
5 described. 



ling to claim 39 which is done pCl-2 as hereinbefore 



I equivalent thereof encoded by the 





41. An amino acid sequence or 
DNA fragment according to claim 



10 42. An amino acid sequence or functional equivalervt^hereof having the amino 
acid sequence of Figure 7 

43. A putative protective aniigen or antibody substantially as nx^'^moeTore 
described with reference to the examoles. 



